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FUNGICIDES AND BACTERICIDES 

(71) Wc, BAYER AKTIENGESELLSCHAFT, a body corporate organised 
under the laws of Germany, of Leverkusen, Germany, do hereby declare the invention, 
for which we pray that a patent may be granted to us, and the method by which it is 
to be performed, to be particularly described in and by the following statement: — 
5 The present invention relates to certain l-alkoxycarbonyi-2.[bis-(alkoxycarbonyl)- 

aminoj-benzimidazoles, to a process for their preparation and to their use as fungicides 
and bactericides. 

It has been disclosed that l-butylcarbamoyl-2-memoxycarbonyl-amino-benzimida- 
zole possesses fungicidal, especially systemic fungicidal, properties (see United States 
10 Patent Specification 3,541,213). 

^ Furthermore, it is known that 6-methyl-2,3-quinoxalinedi thiol- cyclocarbonate 

(see German Auslegeschrift (German Published Specification) 1,100,372) and n- 
dodecylguanidine acetate (see United States Patent Specification 2,425,341) can be 
used as fungicides; the two last-mentioned active compounds have also attained prac- 
% 1 7 tical importance as commercially available preparations. 15 

The present invention provides l-alkoxycarbonyl-2- [bis-(alkoxycarbonyl)-amino] - 
benzimidazoles of the general formula 

| X COOR 
O00R 

in which 

20 R represents alkyl with 1—4 carbon atoms, it being possible for the radicals R to be 20 
different from one another or two or three radicals R to be identical. 
It has been found that the benzimidazoles of the formula (I) display strong 
fungicidal, especially strong systemic fungicidal, and bactericidal properties. 
Preferably R is methyl, ethyl, n-propyl, isopropyl or n-butyl. 
*- J The present invention also provides a process for the preparation of a 1-alkoxy- 25 

carbonyl-2-[bis-(alkoxycarbonyl)-ammo]-benzimidazole of the general formula (I), 
in which a 2-amino-benzimidazole of the general formula 



30 



00^ 

- I. 



10 



in which 

R 1 and R 2 are each hydrogen or a — COOR radical, and in 
R has the above-mentioned meaning, JU 
is reacted with a carbonic acid derivative of the general formula 

X— COOR 



in which 

r ta'ssicsssaisa;- -°- coor ** 

opttaoally in the presence of a diluent and optionally in the presence of an acid-binding 

2 oies s SS y 't 0 l^r^T^K^^^y^hb^u^d,- 

chemically the nearest conSS avaflabk SZJ^t ,?* ° f ** which is 

represent an enrichment of die art. ^ m s accordln 8 t0 mvention thus 

If 2-amino-benzimidazole and chlorocarbonic ao'H nwh„i 
»g materials, the course of the SoLJiS 



M 



cooa% 



are ^ifSS^Se^^^ «*» ester 

following equation: 3 C COUrse of ^ 163011011 be represented by the 



I 

cooc^ 



add^-TS'a^^ pyrocarbonic 
represented by the following equauonT ™ tenals ' thc C0UISe <* the reaction can be 



I 

C00C S M 7-' 



I COOCJt 

to tJ^ti^^^° f thfc<Sa ^Pk^ « be used 

yet known can be prepS aKordiS toTE^* ° f ^ ^ imu ^ T < n ) whi <* « no! 

Specification 2,933 |(»2aff ^SS?) P (SCe Uailed States Patent 

(n^J^l^^^^^^co^^ of ^ formula 

1 - ethoxycarbonyl - 2^aS lv>nS y ?^ b f nyl _ 2 " aminc> " benzimidazole, 
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isopropoxy^rbonyknuno - benzimidazole and 2 - butoxycarbonylamino - benzimida- 
k ," m « hox y carb °nyl - 2 - memoxycarbonylaniino - benzimidazole, 1 - ethoxv- 
carbony - 2 - ethoxycarbonylamino - benzimidazole, 1 - ZS) - 2 oro- 
poxycarbonylammo - benzimidazole, 1 - isopropoxycarbonyl -2 - i™oxyca^bo& 
FZ^ ttaa £ M *?* I ' b r xyCarb0nyl * 2 ' butoxycarbonylamino - beSHL 
2 " ™^ yar K° ny " • ■ e ^y^bonylamino - benzimidazole, 1 - eth^y™nyl- 
2 - methoxycarbonylamino - benzimidazole, 1 - isopropoxycarbonyl - 2 - emoxvcar 

b b enSzoi; ben2mUdaZOle ^ 1 - b -* y -<4l " ?- pro^xyirbonyEoT 
The halogenocarbonic acid alkyl esters of the formula (III) which can be used 
according to the mvention are known (see Beilsteins Handbuch der oTSschen 
SSS?' ™ °? 8niC Chemistr y)' ^Won IV, 3rd SSywri 

2? i pag l S , 23 t0 26 >: ^ .samples there may be mentioned: cMorocTrSc add 
mahyl ester chlorocarbonic acid ethyl ester, chlorocarbonic acid propyl es^r chloro- 
carbonic aad isopropyl ester and chlorocarbonic acid butyl ester 

The pyrocarbonic acid dialkyl esters of the formula (III) 'which can be used 
according to die invention are also known or can be prepared in a known manner f 2 
iSS"^ TJ 24 u (1 , 959) ' 30-36). As examples ^naTk E&SF 
K mc aad ^thyl ester, pyrocarbonic acid diediyl ester, 3SSSfcSd 

All customary acid-binders can be employed as acid-bindine aeents Th^ ;nni„rip 
" S ^"morbonate, potassium carbonate and calcium caTo^^dTr^ba^ 

benzimidazole 4? fonlut SS^tff rWC?£ E ™f / ^ 2 ,- amin °- 
moles of a carbonic acid derivative rfSe mn P ^ 2 » 3-5 

bommidaalkB of th? arSr? ""J"™"""- to puocular, the csomeric 2-taino- 

I 

COOR 
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The following may be mentioned as typical examples of the active compound* 
which can be prepared according to the invention: 1 - methoxycarbonyl - 2 - [bis- 
(methoxycarbonyl) - amino] - benzimidazole, 1 - ethoxycarbonyl - 2 - [bis - (ethoxy- 
carbonyl) - amino] - benzimidazole, 1 - propoxycarbonyl - 2 - [bis - (propoxv- 
carbonyl) - ammo] - benzimidazole, 1 - butoxycarbonyl - 2 - [bis - (butoxycarbonyn- 
amino] « benzimidazole, 1 - methoxycarbonyl - 2 - (N - methoxycarbonyl - N- 
etnoxycarbonyl - amino) - benzimidazole, 1 - methoxycarbonyl - 2 - (N - methoxy- 
carbonyl - N - isopropoxycarbonyl - amino) - benzimidazole, 1 - methoxycarbonyl- 
(N - methoxycarbonyl - N - butoxycarbonyl - amino) - benzimidazole, 1 - ethoxy- 



\- j — * - v»*fcWAjrv*xwviijri - cuiiuiu j - ucuzinnuazoie, i — etnoxv- 

carbonyl - 2 - (N - methoxycarbonyl - N - ethoxycarbonyl - amino) - benzimidazole, 10 
1 - ethoxycarbonyl - 2 - (N - ethoxycarbonyl - N - propoxycarbonyl - amino)- 
benamidazoe, 1 - ethoxycarbonyl - 2 - [bis - (methoxycarboxyl) - aminol- 
benzirmdazo e, 1 - methoxycarbonyl - 2 - [bis - (ethoxycarbonyl) - aminol- 
1 S benzimidazole, 1 - methoxycarbonyl - 2 - (N - ethoxycarbonyl - N - isopropoxy- 
lo carbonyl - ammo) - benzimidazole and 1 - isopropoxycarbonyl - 2 - (N - methoxy- 15 
carbonyl - N - ethoxycarbonyl - amino) - benzimidazole. y 13 

The active compounds according to the invention show a strong funeitoxic and 
JSSSK action They do not harm crop plants in the concentrations required for 
combating fungi and bacteria and have a low toxicity towards warm-blooded animals 

ESS t Cy ? mtable for use as P knt Protection agents for combating 2 0 
fungi and bacteria. Fungitoxic agents are employed in plant protection for combating 
Archmycetes, Phycomycetes, Ascomycetes, Basidiomyc/tes and Fungi ImpeHectL * 
The active compounds _ according to the invention have a very broad spectrum of 
^? n r.l Ca , n used t a S am " Parage fungi and bacteria which attack above-ground 
P AS^J 01 attack ? C ? laatS Ae a 8 ainst seed-borne pathos 2 5 

wfc.Vh compounds show a high systemic activity, especially against tirose fimgi 

which cause powdery mildew diseases. This group of fungi predominantly includeVrf- 

30 Une ? ada ( 0tdt ? m h Sphaerotheca and Podosphaaa. The following may bl 

Unamda necator. The action against powdery mildew fungi can also be achieved bv 
usmg the substances by the seed dressing process. acnievea oy 

accord ™g to the invention, however, are also active against other 
S^fc^ n *** .^Jkaa such as, for example, Cochliobolm myiabeanus, 
Mycosp^ella mmicola.Cercospora pertomta, BotrytS cinerea, varieties of Alt JS 
Verttcdlmmalboatrum Phudophcra cinerescens and varieties of Fusarium as S 
against the bacterium Xanthomonas oryeae. ' weu as 

a- TlK i artve expounds according to the present invention can be converted into 

40 ™„^L °^ UlatIOaS V SUCh f emulsi0 ^ pensions, powdS pS Sid 

40 granulates. These may be produced in known manner, for example by mixme Reactive 
compounds with extenders, that is, liquid or solid or liquefied Ss^uf di£L *or 
^P?*?>J?P Xl0aan y ^th the use of surface-active agents, that is, emu^fyinETentt 
and/or dispersing agents and/or foam-foiming agents. In the case ofSofS 
as an extends organic solvents can, for examplefalso be used as auriffryTolven« 

As liquid diluents or carriers, there are preferably used aromatic hVdrocartons 
Zt**jl eatS ' to i uene , benzene or alkyl naphthalenes, chlorinated aroLic or S 
ttSS^ cM °?^ a2enes ' chloroethylenes or methylene chloride' agnatic 

M^* 0 "?? **? aS fy dohexan e or paraffins, for example mineral oil fraction! 
alcohols, such as butanol or glycol as well as their ethers and estenXtones s^ch w 

T£ yl Ct 5 yl k T? C i meth y| j»butyl ketone or cydohexaS or singly ^ so 
sdvents, such as dimethyl formamide, dimethyl sulphoxide or acetomtrile, afweU ks 50 
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By liquefied gaseous diluents or carriers are meant liquids which would be caseous 
at normal temperatures and pressures, for example aeroJol propellants! such af M^! 
genated hydrocarbons, for example Freon (registered trade mark) « 
«,.», i . r ±b f aa °^ ca ™ ers ' there are preferably used ground natural minerals 
such as kaolms, days, talc, chalk, quartz, attapulgite, montmonllomte oSomaceou 
eard^or ground synthetic mmerals, such as highly-dispersed silicic acid, alumina or 

Preferred examples of emulsifying and foam-forming agents include non-ionic and fin 
SJT Uk, * CRi ' as P^yetbylene-fatty add^ers, polyo^*^^? 
S ° r , CXampl ^^jyWycol ethers, alkyl smphoMtkilkySh*^ 
of dfeSS JST"?? F a bumin hydrolyzation products? and preferred ex^mpfes 
65 otdispcrsmg agents mdudehgiun sulphite waste liquors and methyl cellulose. 

ine active compounds according to the invention can be present in the formula- 65 
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Si^SST With ^ aCtiVC C ° mp0UndS ' "* M 0ther feticides 

concentrates, emulsion* suspensions, wettable powders, ^ToIubKdeTdS 
agents and granules. They can, be used in tne customary^er, for eSpkby S 
10 "ig, fumigating, gassing, watering, dressing or encrusting. example oy spray 

..J- j'F 0 !!- compound concentrations in the ready-to-use preparations can be 10 

KaBti£& wdghT 665 - 111 generaJ - * ey are ^ 00001 »Vo, p^ y e 

rm v^ a ^ V i C ° , ? p0U, ? d - 0311 "5? te used with g° od ^c" 5 hi the ultra-low-volume 
15 S^tV ' Whe ^f 11 '? possible t0 "W^ dilations of up to 95% active com- 

1 3 pound or even to use the active compound by itself 

a hlv SS^" "S? d f ss ™8% amounts of 0.1 to 10 g of active compound, prefer- 
ably of 0.2 to 2 g, per kg of seed are generally employed. 

When used as soil treatment agents, amounts of 1 to 500 g, preferably 10 to 200 
g are generally to be employed per cubic metre of soil. 7 

tain,™ L^^f" mve ™? on 4,50 P rovides a fungicidal or bactericidal composition con- 20 
taming as active mgredient a compound of the present invention in admkture ™ith a 

SL JS?^ 1 ^ UaXt 01 ^ or m admixture with a 5KtoT« 

carrier containing a surface-active agent. ul 

25 pi ^ eat mverition also provides a method of combating fungi or bacteria 

£^™PE£ t Pplymg 10 or bacteria or a ^bitat meLfacompound of 25 

£L£nt?,^ °? a iT 0r m * c fonn of 3 composition containing as active in- 
^ ^™ mP , 0,md * mVention in admixture with a diluent or carrier 

fcFF?" mvcnt,on furth « Provides crops protected from damage by fungi or 

30 5^?" by bemS * rawn m ■"■« m which immediately prior to and/or during the tin?e 

t£t ST™ 6 3 com P ou ? d 01 me P«sent invention was applied alone orTf dSxtoe 30 
with a diluent or earner. It will be seen that the usual methods of prowSTa hSSS 
crop may be improved by the present invention. proviamg a narvested 

The following test Examples are given by way of illustration. 



35 Example A. 

e i .~ Erysiphe test , c 

Solvent: 4.7 parts by weight of acetone 

Emulsifier: 0.3 part by weight of alkylaryl polyglycol ether 

Water: 95 parts by weight 

40 . Th e amount of the active compound required for the desired oHim.tm.-nn 

ad a itSns a>nCentrate ***** With ^ ^ 3111011111 of waL^S^L Sd 40 
lin]1 J 01m )? c ^ cumber Plants with about three foliage leaves were sprayed with the spray 
Sfi T? ™Z The °"™>w plants remained in a gr^ouse for24 C 

SfrS*?? A WCrC *"» ^ pur P ose 01 moculation, dusted wM conidT of AefS 45 

& C, ^ oraCfiflr r- Tbe P hnts wcrc subsequently placed in a gramhoS^t 
23- 24°C and at a relanve atmospheric humidity of about 75%. gtcennouse at 

cental ^^^Zt^^^^^L^ T 
con^lT % mCaDS *" - ^^/.sTSe^tS 50 

can be^^omSon^^bTe™" 0115 ° f **• C ° mp0Unds «* * e »•*» 
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T a b 1 A 

Erysiphe test 

Active compound Infection in $ of the 

infection of the un- 
treated control at an 
active compound con- 
centration of 0.00125* 



known: 



""OX:- 

( Qulnome thionate ) 
according to the invention; 



^COOC-Hc 
500C 2 H 5 * 3 



C00C 2 H 5 



29 



COv"~" 2 " 5 (5 ) 

Ac 



I \:ooch, 

COOCH, 0 



OOC-H- 

2 5 (2) 10 

OOCH 3 



CUx C00CH3 <6) 5 

| Njooc^Hc 

COOCHj * 5 

Example B. 
Erysiphe test/systemic 
Solvent: 4.7 parts by weight of acetone 

Dispersing agent: 0.3 part by weight of alkylaryl polyglycol ether 
Water: 95 parts by weight 



1397,886 



The amount of active compound required for the desired active-compound concen- 
tration in the watering liquid was mixed with the stated amount of the solvent and the 
ad^dv« ate Cd With Stated 3111011111 of water > whic h contained the stated 

Cucumber plants grown in standard soil were watered, in the 1 to 2-leaved staee. 
once a week with 20 ml of the watering liquid, containing the stated concentration of 
active compound, per 100 ml of soil. Uu 01 



10 
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£ ———J £ -ww u** v* UW4ii 

After the treatment, the plants thus treated were inoculated with conidia of the 
n^JP*"^' ac ^ oracearum ' Thereafter the plants were placed in a greenhouse at 
nf^ aD u a ? BhtnB atmospheric humidity of 70%. After 12 days, the infection 
of the cucumber plants was determined in per cent of the untreated but also inoculated 10 
control plants. 

0% denotes that no infection occurred and 100% means that the infection was 
exactly as great as in the case of the control plants. 

The active compounds, active compound concentrations and results can be seen 
irom tne table which follows: 15 

Table B 

Active compound Infection in % of the 

infection of the un- 
treated control at an 
active compound con- 

centration of 5 ppm 

known: ' 



On 

CO-NH-C 4 H 9 
according to the invention; 



100 



CO0CH 3 



(D 




OOC 2 H 5 
OOCH, 



COOC^ 



(2) 



31 




f— T / C00CH 3 



| XOOCgHj 
COOCHj 



1,397,886 



d j • u Example C. 

Powdery mildew of barley test (Erysiphe gramims iwr.W«/systemic) (fungal 
_, disease of cereal shoots) 

5 nmH,^ If"** "^? 0,m ^ wcre . ^ as pulverulent seed-treatment agents. They were 

KS^ extendnig the particular active compound with a mixture of equal parts 5 

23?ti? ^ % ^g"* "> ^e a fine pulverulent mixture having the deLed 
concentration of active compound. 

^.Jlf? watment of the seed^barley seed was shaken with the extended active 
10 ■> d0Se ^ ^ bwde - Thc ^ was MM « ^ rate of 3 X 12 grains m 

Sd 'soil "Ld £ m 4 mt T e 0J S ° ne P art bv volumc of Frukomrf" 10 
sundard soil and one part by volume of quartz sand. Germination 
and emergence took place under favourable conditions m a greenhouse. S5S 
sowing, when the barley plants had developed their first leaf they were duTted wkh 
15 SSSi SP °^ ° f u £r ?^ Ae and cultivated at 21-22°C^nd 70V 

S™7 m a -H 0SPW , h T ,di ^ 3011 16 W » lig^ Within 6 £ the IS 

typical mildew pustules formed on the leaves. me 15 

The degree of infection is expressed as a percentage of the infection of the ,m 
EnVT 101 P M- ^ 0% d « otts *" ^infection iSSdSooy ?eno^s 
20 £ degrCe ° f ^l 11 ^ as ^ the case of the untreated control The mte S 
20 the active compound, the lower was the infection by mildew. tnemore acave 

Ihe acuve compounds, active-compound concentrations in the seed rr^t^^. 
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Apple seedlings grown in standard soil, in the 3 to 4-leaved stage, were watered 
once within a week with 20 ml of the watering liquid, having the sated SSSan 
of active compound, per 100 ml of soil. After theaeamientfthe plants tr^ted tatSs 
way were inoculated with conidia of Podosphaera leucotricha Sdm. a^kced if a 
greenhouse at a temperature of 21-23°C and a relative atmospheric hSty of about 5 

10 days after the inoculation, the infection of the seedlings was determined as a 
S^° f ? C 7S55S5 1 but **> iMCU,attd Plants. 0% mSZ no m 

10 ^SSSiSt % meaDS ' afeCdm ^ ^ * eat as ^he°ca« 

can b!tntm«^h£S?owr ti0n8 ° f ^ «* * resul * " 

Table D 
Podosphaera test/systemic 

Active compound Infection in }C of the 

infection of the un- 
treated control at an 
active compound con— 

_ „ m centr ation of 25 ppm 

known " — 



Ca 



NH-COOCH 3 5 6 



CO -NH-C 4 Hg 
according to the invention; 



OOCHj 




(1) 



.COOC^ 

(2) 



OOCH, 
OOC 2 H 5 



COOCHj 



OOCHj 

C6) 19 

00C 2 H 5 
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Example E. 

c , , _ , Fusicladium test/systemic 

Solvent: 4.7 parts by weight of acetone 
Emulsifier: 0.3 pan by weight of alkylaryl polyglycol ether 
Water: 95 parts by weight 

a rHvJ™ m °T- of u activc compound required for the desired concentration of the 
active compound in the watering liquid was mixed with the stated amount of solvent and 

^0^^ was uted with ±e *»* 3111011111 of TOter which 5S22d 

Apple seedlings grown in standard soil, in the 3 to 4-ieaved stage, were watered 
tonudily ctamba ,1 18-20'C aad 100% relative amoiteKmSto Tte^CS 

<*> j^l: bis wh^a^"*" °' * *=•*< con[, ~" ,! - *■ "»*« 

Table B 

Fusicladium test/systemic 

Active compound Infection in % of the 

infection of the un- 
treated control at an 
active compound con- 
_ centration of 30 ppm 



known: 




-C00CH 3 29 



0-HH-C 4 H 9 



according to the imran*-.™- 

N:ooch 3 



OOCHj 



10 



Example F. 
Fusicladium test (apple scab) [Curative] 
Solvent: 4.7 parts by weight of acetone 
Emulsifier: 0.3 part by weight of alkylaryl polyglycol ether 
Water: 95 parts by weight 

The amount of active compound required for the desired concentration of the 

£ e w was ? ixcd with ^ sated ° f and 

additionT * SQt !m0mt ° f water which contained * e sated 

c nn J,Tl W le . 8ecd " n ^ in the 4 to 6-leaved stage were inoculated with an aqueous 

fiST a ndSl the fP? "T** ° rganism ( F ^dium dendriticum 
Fuckel) and incubated for 18 hours in a hum dity chamber at 18— 20°C and at a 
relative atmospheric humidity of 100%. The plan* were then Vought into ? gr^- 



12 
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house and dried 

™r ^, standin B 1 . for * suitable period of time, the plants were sprayed until dripping 
wet with the spray liquid prepared in the manner described above. The plants were then 
again brought into a greenhouse. 

}l Sedation, the infection of the apple seedlings was determined as a 

percentage of the untreated but also inoculated control plants. 

0% means that no infection occurred; 100% means that the infection was exactly 
as great as in the case of the control plants. y 

The active compounds, the concentrations of the active compounds, the period of 
Sowin7mble^ 11011 311(1 results obtained can be seen from the 

Table F 



10 



Fusicladium test lapple scab] curative 



Active compound 



Dwell time 
in hours 



Infection in of 
the infection of 
the untreated con- 
trol at an active 
compound concen- 
tration (in ?£) of 
0.0025 



known; 



CHjCOCH 



C 12 H 25 HH~ 
according to the Invention; 



OOCgHj 



Y ^C00C 2 H 5 
C00C 2 H 5 



(5) 



41 



21 




COOCH 



| TOOCH, 
CO0C 2 H 5 3 



(2) 



10 



OOCH, 



COOCH, 



00C 2 H 5 



(6) 



12 



13 1,397,886 • 

Example G. 

_ , Bacteria test/ Xanthomonas oryzae 

Solvent: 1.9 parts by weight of DMF 
5 Dispersing agent: 0.1 part by weight of alkylaryl polyglycol ether 
Water: 98 parts by weight 

The amount of active compound required for the desired concentration of active 
compound in the spray liquid was mixed with the stated amount of the solvent and of 
the dispersing agent and the concentrate was diluted with the stated amount of water 

»0 „„„•, l°-" C ? pknts ^ch were about 30 days old were sprayed with the spray liquid 
unnl dripping wet. The plants remained in a greenhouse at temperatures of 22— 24°C 
and a relative atmospheric humidity of about 70% until they were dry. Thereafter 
S^f 5 Z" 6 ^ Ped F* 0 ,? aqueOUS team* suspension of Xanthomas oryzae and 
the plants were mocukted by pricking the leaves. After inoculation, the plantsWe left 

15 maroomat26-28°C and 80% relative atmospheric humidity. 

10 days after the inoculation, the infection was determined for all leaves which 
had been injured by pricking, inoculated and treated beforehand with the preparation 
as a percentage of the untreated but also inoculated leaves of the control El W 

from *e tSSSEES "** - -suits can be seen 



13 
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Table S 
Bacteria test/Xanthomonas oryzae 



Active compound. 



Infection in % of the in- 
fection of the untreated 
control at an active com- 
pound concentration (in %) 
of 0.05 O.Q25 



Untreated control 



100 



OOC 2 H 5 



COOCgHj 



COOC 2 H 5 



13 



25 



(5) 



Example H. 

»5 c . _ w , Fusicladium test/systemic 

' J Solvent: 4.7 parts by weight of acetone 

Emulsifier: 0.3 part by weight of alkylaryl polyglycol ether 25 

Water: 95 parts by weight. 

activ/rL a n^3\'n f ^ CtiVe ^P«»d *qu«d for the desired concentration of the 
'0 1% "IfS? H md was mbuA sta ** amount of solvent 

SLdliSSr ^ StatCd am0Unt ° f Water Which contamed 30 

Apple seedlings grown in standard soil, in the 3 to 4-leaved stage, were watered 

f-*~5»^ 35 

SLStJSS* Chamb f ^ - 18 T 2 °° C and 100 % relative atmospher e humidity. T^e 
plants are then again placed in the greenhouse, for 14 days. 

R „f a • ^ yS - aftCr f ^ C inoculadon > infection of the seedlings was determined in V 

0 of the infection of the untreated but also inoculated control pLts. 0% "tJiat no 40 
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infection occurred and 100% denotes that the infection was exactly as great as in the 
case of the control plants. 

The active compounds, the concentration of the active compounds and the results 
can be seen from the table which follows: 

Table H 
Fusicladium test/systemic 

Active compound Infection in & of the in- 

fection of the untreated 
control at an active com- 
pound concentration of 

— — 12.5 mam 



known: 




22 



CO-UH-C.H, 



according to the invention; 



cur 285 

i UOOCH, 
COOC^ 3 

(2) 

COOCH, " J 
* (6) 



10 



^COOCHj 

, _1 Njooch, 

COOCH, , ~ 
3 (D 



• * '^Preparation of the compounds according to the present invention is illustrated 
in the following Examples. 

Example 1. 
| X a30Ol3 

ll\ ff(& 1°^ Tl C) °- ^ or °?«*°nic acid methyl ester were added dropwise to 
If J- ( k L m0lc) ° f ^amino-benzimidazole in 50 ml of pyridine at 25°C inVhe cours^ 10 
%Zt temperatU f e ro ! e t0 35 ° C After 1 hour, about 300 ml watl were 

atd me *^ 
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(b) 40 g (0.3 mole) of pyrocarbonic acid dimethyl ester were added dropwise at 
20— 25°C to 19.1 g (0.1 mole) of 2-methoxycarbonyl-amino-ben2imidazole in 50 ml 
of pyridine. After 2 hours, about 350 ml of water were run in and the product which 
had precipitated was isolated by filtration. After drying, the product was dissolved in 

*> 100 ml of chloroform, a slight amount of residue of starting material was filtered off, 5 
and evaporation in vacuo yielded 15 g (49% of theory) of l-methoxycarbonyl-2-[bis. 
(methoxycarbonylj-ammoj-benzimidazole of melting point 149 — 151°C. 

2-Methoxy(^onylamino-ben2imida2ole, used as the starting materia], is known 
(see United States Patent Specification 2,933,504, Example 2). 

(c) 295 g (22 moles) of pyrocarbonic acid diethyl ester were added dropwise over the 10 
course of 2.5 hours to 249 g (1 mole) of l-methoxycarbonyl-2-methoxycarbonyl-amino- 
benamidazole in 750 ml of pyridine at 20— 30°C. The mixture was stirred for a 
further hour, about 2 litres of petroleum ether were added and the crystalline product 

was filtered off. After recrystallisation from ethyl acetate, 244 g (79% of theory) of 1- 
^ethoxycarbonyl-2-[bis-(methoxyc 0 f me W point 15 

♦149— 151°C were obtained. . 

l-Methoxycarbonyi-2-methoxycarbonylamino-ben2irnida2ole, used as the starting 
material, is known (see United States Patent Specification 2,933,504, Example 2). 

Example. 2. 

000y% - (2) 

27 g (02 mole) of pyrocarbonic acid dimethyl ester were added dropwise to 27.7 
g (0.1 mole) of l^±oxycarbonyl-2-e±oxycarbonyl-amino-benzimida2ole in 75 ml of 
pyridine, in the course of which the temperature rose to 40°C. The mixture was stirred 
for a further 2 hours at room temperature and was evaporated in vacuo. RecrystalHsa- 
*5 tion of the residue from ligroin/ethanol (9:1) yielded 18.5 g (55% of theory) of 1- 25 
ethoxycarbonyl - 2 - (N - methoxycarbonyl - N - ethoxycarbonylamino) - benzimida- 
zole, of melting point 71 — 72°C 

l-Ethoxycarbonyl-2-ethoxycarbonylamino-benzimidazole, used as the starting 
material, is known (see United States Patent Specification 2,933,504, Example 16). 

50 Example 3. 3 q 

GOOO^ (3 ) 

17 g (0.15 mole) of chlorocarbonic acid ethyl ester were added dropwise to 26.3 
g (0.1 mole) of l-methoxycarbonyl-2-ethoxycarbonyl-amino-benzimidazoIe in 75 ml 
of pyridine at 20— 25°C. After 1 hour, about 300 ml of water were allowed to run in 
35 and the crystals which had precipitated were isolated by filtration. After recrystallisa- 35 
tion from ethanol, 28.5 g (85% of theory) of l-methoxycarbonyl-2- [ bis- ( ethoxy- 
carbonyl )-amino]-benzimidazole, of melting point 108 — 110°C, were obtained. 

l-Me±oxycarbonyl-2-ethoxycarbonylamino-benzimidazole, used as the starting 
material, is known (see United States Patent Specification 2^33,504, Example 15). 



40 



Example 4. 40 



CO 



CGOOKOlg),," (4) 

^ 0 6 (°- 075 mole ) ° f pyrocarbonic acid dimethyl ester were added dropwise at 
t ~ ?°. . C 10 } 9 8 (0.065 mole) of l-isopropoxycarbonyl-2-ethoxycarbonyl-amino- 
benzimidazole m 50 ml of pyridine. After 2 hours, about 300 ml of water were allowed 
45 to run in and the product formed was filtered off. After drying and recrystallisation 45 
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from cyclohexane, 125 g (55% of theory) of l-isopropoxycarbonyl-2-(N-methoxv- 
^bony^N^oxy^bo n yl^o)-ben 2 imiia 2 ol e were obtaiAed in the fork of color- 
less crystals of melting point 103 — 104°C. 

osor-V^P^ 0 *^ 0 ^^^ (melting point 94— 

95 C/cyclohexane) used as the starting material, can be prepared from ^thox7 

SSS^f chlorocarbonic acid isopropyffi (aZogoSy m 
the procedure m United States Patent Specification 2,933,5<M, Example 15). 



Example 5. 

I ooocy% 

(5) 



wn , 33 g i ( ? 3 xT le 2 0f ^Mocarbonic add ethyl ester were added dropwise to 20 5 
U°6 ? 2 - e ^ x y^yl-ammo-b*n^aazole in 75 ml of £SS££l 

u u 1 hour ' }, Ltre of water was aUow" 1 » run in, whereby an oil wis obtained 

K#aT^^^ 

20— 25 C After 1.5 hours, about 350 ml of water were allowed to run ui andth^nrl 



( j-coo%h s 



030^% (5a) 
° f ^K^ 1 - 123-1250 ? ^i! 0btained ^ crystallisation from ligroin. 

l-Ethoxycarbonyl-2-amino-benzimidazole (melting noint 205°C with tranrfnrmn 
uon to a produtt which tten mdts at 315»C), wKchis X tteSrtin?SS" 
r 9 n a w n PI f Pa r d ?° m ^o-benzimidazole and chlorocarbonic Tdd K^S 
Sple it Pr ° CedmC ^ Unit=d States Patent Spedfication z?33 J<£ 

i 5 f ? ( ^ 33 ™ 0le l of cWorocarbonic acid ethyl ester were added dropwi& to 133 

wis sS for a" a S; b ? 1Z,lnida f ' W."* ^J**"" at °° » ^ K :n£ 
was surred for a further hour and first the l,3-bis-(emoxycarbonvl%2-ethoxvcarhonvl 
•m,no-benzumdazoline (5a) formed as a byproduct wal isolated by E After 
washmg w.th water and recrystallisation from ethanol, 70 g (20V of tiK?*ofS 
compound (5a) were obtained in the form of colourless'^ of 4elung pSt f 23 ^ 

whicf^OoTw V 5 ? D ? MI fa v™" 0 ' a residue remained from 

wnicn 200 g (57/ 0 of theory) of l-ethoxycarbonyl-2-[bis-(ethoxycarbonvn-aminol 
benzumdazole (5) were solated, in the form of colouWcrysXo "me ^tinTpoint 
69— 70°C, by treatment with water, filtration and recrystalhsation g P 

WHAT WE CLAIM IS:— 
general fi ££|f 5 ' e ^^ of the 
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| XOOR 
COOR 

in which 

R is alkyl with 1—4 carbon atoms, it being possible for the radicals R to be different 
from one another or two or three radicals R to be identical 

propj SaSf 3CC0rdinS * k WWch R " mCthy1 ' iso- 

3 . The compound of the formula 

1 \eoqi 3 



4. The compound of the f oimula 



ooocy% 



5. The compound of the formula 



6. The compound of the formula 



7. The compound of the formula 



a) 



7 Nxxxyt (3) 

GDQO^ 



caxfi(o%) 2 (4) 



cooc^ (5) 



8. The compound of the formula 

COL/ 030 " 8 

.minoi il^f f °i r P" parati011 of * l-^ y carbonyl-2-[bis-(alkoxycarbonyl)- 



in which 

are hydrogen or a -COOR radical, and 
R has the meaning stated in claim 1, 

is reacted with a carbonic acid derivative of the general formula 

X— COOR 

(HI), 

m which 

X is halogen or an — O — COOR radical, and 
K has the meaning stated in claim 1 

optionally in the presence of a diluent and optionally in the presence of an acid-binding 

l ?" \ P '° C " S accord £g to claim 9, in which X is chlorine, 
inert poto K5 " % ^ claim 9 or 10, in which the reaction is effected in an 

at from - 10° to + 100°C ^ m wluch ^ action is effected 

to 5o4 A ^ aCC ° rdiDS t0 13 > * the reaction is effected at from 10« 

^ *° 2 ^ 

*>le Cn) A S e 2SSa tt d!Sa^f L° 16 ' 5 *** ±C 2-anuno-benzimida- 

any JftS^""^ t0 claim whenLer prepaid by a process according to 

gaseous diluent or carrier or taZtatane^Sth a fiShS?* Wlth 3 S ? 1,d or U< J uefied 
surface-active agent xture WItt a dJuent °r carrier containing a 

compLd, b'wSr * **" 2 ° """^ fr ™ « » »% of the active 

compoU C b7wdgS n aCC ° rdiDg t0 Cl3im 21 ^m 0.5 to 90% of the active 

fun/or iSS^tSSS&SSi iSSff ^ «» *e 

and 19 alone or in the form ofTcraiDoS Zt?- I * ng t0 any of ^ 1 » « 
pound according to any of clahns 1 £S fo™ ^ mmg as active ^edient a com- 
. 24. A method according™ d£n Si wUc^™ ^ 8 diJuent or ar *<*- 
from 0 0001 to 10% of the active com^outd^yteSt C0m P 0sltl0n » used containing 

^Ir"f S»^* tS? * COmP ° Siti0n * - containing 

is WW £3tt?25?JT * c ° ub 24 ' in Which compound 

28 A method according to any of cSf Jf m 77' Tff* 1 
one of those hereinbefore ilSSt^^!** ^ C ° mp0Und is 

in which rnimeSrnriorTotnT/^ ST-SA^?"* 8 ™ being grown m areas 

jess ss. °' — 1 - 8 * S»i* saasrsri 



For the Applicants, 
CARPMAELS & RANSFORD, 
Chartered Patent Agents, 
43 3 Bloomsbury Square, 
London WC1A 2RA. 
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